The structural dynamics of myoglobin.
Conformational fluctuations in proteins were initially invoked to explain the observation that diffusion of small ligands through the matrix is a global phenomenon. Small globular proteins contain internal cavities that play a role not only in matrix dynamics but also in controlling function, tracing a pathway for the diffusion of the ligand to and from the active site. This is the main point addressed in this Review, which presents pertinent information obtained on myoglobin (Mb). Mb, a simple globular heme protein which binds reversibly oxygen and other ligands. The bond between the heme Fe(II) and gaseous ligands can be photodissociated by a laser pulse, generating a non-equilibrium population of protein structures that relaxes on a picosecond to millisecond time range. This process is associated with migration of the ligand to internal cavities of the protein, which are known to bind xenon. Some of the results obtained by laser photolysis, molecular dynamics simulations, and X-ray diffraction of intermediate states of wild-type and mutant myoglobins are summarized. The extended relaxation of the globin moiety directly observed by Laue crystallography reflects re-equilibration among conformational substates known to play an essential role in controlling protein function.